Why study fluctuations?
Biology is noisy and we want to understand it.
Stochasticity can drive phenomena we would miss in deterministic models.
Fluctuations hold the key to deeper biological understanding? Grenfell et al. (1998) 
Theory of Fluctuations
Markov process Linear Noise Approximation Near Equilibrium: Fluctuation Dissipation Regime
In the dissipation regime, fluctuations exponentially relax to the equilibrium level 
Fluctuation Enhancement
With an initial condition starting deep in the enhancement regime, fluctuations grow exponentially. At N = 400, dissipation takes over and fluctuations return to the same equilibrium as before. Which model best describes this data? Stochastic Corrections: Deflation and Inflation α 1,0 (φ) < 0 =⇒ Fluctuations suppress the average relative to the deterministic approximation.
Our theory accurately predicts the extent of this effect.
Recall α 2,0 = b n + d n controls the magnitude of this effect.
Ecological and evolutionary consequences for when variability is favorable? Fluctuation Phenomena: Deflation 
